ABSTRACT
INTRODUCTION
Soil pollution with heavy metals is not easy to define and varies in different types of soil. The presence of a compound in a certain amount does not have to cause a disruption in the plant production in one type of soil, but its presence in the other type of soil, can reduce the quality and quantity of yield.
Today, these elements are far more present in the agricultural land, although they were no present in such content in the parent substrate on which the land was formed. The reason for this is the increasing number of industrial plants. There are more and more metal smelters and power plants from which large amounts of certain metals come out from stacks in the form of gases, soot and smoke. *Corresponding author: Ljiljana Avramović E-mail:institut@irmbor.co.rs Paper received: 15.01.2016. Paper accepted: 17.02.2016. Paper is available on the website: www.idk.org.rs/journal All of them mostly drop by rainfall into the soil, polluting the environment and destroying the vegetation.
In addition to the maturities of heavy metals in the soil of parent substrate from which it is also formed during pedogenesis, and other sources of their introduction must be kept in mind. The industrial plants pollute the air with heavy metals, and therefore the pollution is transferred to the land and water. In the vicinity of the smelter plants for metal processing and power plants, damages of plants and soil are often noticed A substantial portion of heavy metals reaches to the soil by the use of chemicals in the industrial and agricultural processes. These include lead (Pb), mercury (Hg), nickel (Ni) and arsenic (As). Sources of heavy metals in the soil may also be some fertilizers and pesticides. Many heavy metals are entered by the plant protection products, and the urban garbage (municipal waste) is increasingly mentioned as a potential source of these elements.
Harmful elements present in the air as a consequence of the production process in RTB directly affect the soil pollution by depositing on the surface and due to the effects of penetration the atmospheric precipitation into deeper layers of the soil.
Polluted acid water from the rivers [1, 2] from the area of RTB activity also has a major impact on soil contamination which is particularly reflected in the coastal area. Due to these reasons, an analysis of the soils was carried out on the content of heavy metals from the coastal areas of the Bor River [3] [4] [5] [6] One stage batch test at a liquid to solid ratio of 10 l/kg for materials with particle size below 4 mm (without or with size reduction).
RESULTS AND DISCUSSION
This paper presents the results of physicochemical characterization of soil samples from the coastal areas of the Bor River. The following parameters of the soil were analyzed: moisture content, pH, bulk density, specific weight, grain size distribution, chemical composition, toxic characteristics -TCLP Method and leaching testMethod for Characterization of waste leaching.
Physical characteristics of soil samples from the valley of the Bor River
The study also included the testing of soil from the site in the valley of the Bor River. In order to laboratory testing, the soil was sampled from the coastal area (Photo) from five sites (samples U1, U2, U3, U4 and U5) upstream from the village of Slatina on the left bank of the Bor River, which in the previous period to the nineties (and in the operational period was the Old Flotation Tailing Dump in Bor) was subjected to the flooding and pollution with flotation tailings from the Flotation Plant in Bor as well as the Old Flotation Tailing Dump in Bor. The following physical characteristics were determined (Table) :  moisture content in the samples  natural pH value of solid samples,  bulk density of samples,  specific weight (density) of solid samples. 
Chemical characteristics of soil samples from the valley of the Bor River
By comparison the results obtained with maximum permitted amounts of hazardous and harmful substances, according to the Regulations on permitted amounts of hazardous and harmful substances in soil and water for irrigation and methods of their testing ("Official Gazette RS", No. 23/94), it is concluded that the soil samples from the valley of the Bor River have an increased content of As, Cu and Pb in the samples U1 and U2, the increased content of As, Cu and Pb in the samples U3, U4 and U5. 
Determination the toxic characteristics of the soil samples from the valley of the Bor River
Soil samples from the valley of the Bor River were tested in order to determine the toxic characteristics using the standard method EPA 1311, whose description is given in the previous chapter. The obtained results are shown in Table 3 and they are compared with the values regulated within the Regulations on categories, testing and classification of waste ("Official Gazette RS", No. 56/10). Based on the obtained results, it is concluded that the tested samples show no toxic characteristics.
Determination the leachibility of the soil samples from the valley of the Bor River
In further tesrting, the soil samples sampled in the valley of the Bor River were analyzed in accordance with the standard accredited method for testing the leachibility of waste in order to determine the possibilities of depositing the contaminated soil as the waste material on the landfill and in accordance with the national legislation. The obtained results are shown in Table 4 . By comparison the obtained results and allowable concentration of elements in the waste, according to the Regulations on categories, testing and classification of waste ("Official Gazette RS", No. 56/10), the contaminated soil sampled in the valley of the Bor River may be deposited onthe landfill for non-hazardous waste, but due to the acidic character of the resulting eluate, a condition is not satisfied which stipulates that the pH value of eluate must be higher than 6 as the waste may be deposited on the hazardous waste landfill. Due to this reason, the contaminated soil, as well as waste material, is possible to be safely deposited on a hazardous waste landfill.
CONCLUSION
Based on the given analyses, the present pollutants in the soil have a decisive influence on the environmental pollution in Bor and its surroundings.
The main sources of pollutants originate from the activities that occur in the copper production process in RTB Bor. Industrial and mining waste water flow into the Bor River making it one of the most polluted rivers in Europe. This indicates a fact that it is necessary to treat the waste water before discharge into the Bor River. Because the precipitation causes the flooding of rivers and coastal contamination leading to a concentration of heavy metals and metalloids in the soil. The pollutants from the air are an additional effect of soil.
